Development of far-UV-sensitive silicon imaging arrays for compact
UV instrumentation
PI: Philippa Molyneux/Southwest Research Institute

Target: Planetary atmospheres and surfaces
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Will allow observation of bright sources without i \ Teledyne CMOS
flux reduction techniques required by MCPs D — - Near UV detectors have

+ Ideal for stellar occultation studies of planetary NI DR breame  promising FUV
atmospheres to characterize composition and SERL response (a). This
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* Other suitable FUV-bright targets include 2 o m W % o rzsponse +o make
auroras and surface-reflected Lyman-a o g FUV CMOS

* Low voltage operation and intrinsic radiation o) s S N detectors

competitive with
CCDs (b) and MCPs
(c).
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hardness will facilitate small instruments for
low-cost missions including CubeSats

Ob jectives:
+ Optimize antimony (Sb) doping technique for n- N SN R SR e S |

type silicon detectors
* Produce FUV-sensitive n-type CMOS focal plane

Effi y (%)
@
Quantum Efficiency (%)
3 @ 8

Q
<
5
3
2
>
»
£
[o}-]
N gt
g Z
g 2
7 i
L 2
Q
0
o
1 L 1

array (FPA) using Sb-doped wafers Kev Milestones:
+ Produce FUV-sensitive p-type photodiode using Sb-doping optimization completed and implemented (9 months)
well-established boron doping technique and + Sb-doped n-type photodiodes packaged and shipped to SWRI

state-of-the-art CMOS chips from Teledyne e2v (15 m)
- Fully characterize FPA and photodiode response  * FUV characterization of n-type photodiodes completed (24 m)
+ Develop long-wavelength rejection techniques * B-doped p-type CMOS chips packaged and shipped to SwRI
based on multilayer filters (24 m)
. M ) + FUV characterization of p-type CMOS chips completed (30 m)
CoIs: Michael Davis, Ujjwal Raut, Kurt . -~ ;
Retherford/Southwest Research Institute: Sb-doped n-type detector arrays hybridized with H-1RG

. : readout, packaged and shipped to SWRI (30 m)
gg&iﬂﬁr@gwﬁiﬁﬁ? ?E;/:;\IBL':‘:}SI'?ele dyne + FUV characterization of H-1R6 CMOS FPA completed (36 m)

Imaging Sensors TRL 3 to 4

Planetary Instrument Concepts for the Advancement of Solar System Operations (PICASSO)



